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Abstract

A self-governed society must have rules by which group decisions are made, and
these rules are often codified in a written constitution. One of the defining features
of a constitution is its degree of entrenchment, or how hard it is to change it by
amendment. If it is too easy to make amendments, then the constitution can change
too frequently, leading to chaos. On the other hand, if it is too hard to make
amendments, then this can also be destabilizing, as voters may begin to see the rules
as less legitimate, or even seek to overturn the status quo in a revolt. As norms,
priorities, and circumstances change over time and over generations, a constitution
must be able to adapt. Our work considers a stylized model of constitutions that
use reality-aware supermajority rules to make decisions. We propose principles for
designing amendment procedures for changing decision rules in these constitutions
and propose a novel procedure based on these principles.

1 Introduction

Constitutions encode norms as enforceable laws for governments, firms and organizations
alike. Written constitutions are often meant for long-term use, spanning generations. Yet,
the standards and needs of a community or society may change over time, even within a
single generation. This creates the need for constitutional amendments. According to what
rule and what principles should a constitution be amended? Here we develop a formal
model of constitutional amendments, offer several axiomatic properties desirable for such
amendments, and propose simple constitutions with desirable properties.

In our setting there is a population and a decision rule currently in use, as specified by a
constitution. The people may make changes to the decision rule, using an amendment rule
that aggregates their preferences over possible decision rules. While many possibilities may
be considered, after an amendment vote the voters only experience one reality – namely,
either the status quo remains or an alternative decision rule replaces it. It is therefore natural
to use supermajority rules to decide upon such amendments. We consider the family of δ-
supermajority rules that accept a change to the status quo if more than a fraction of δ of
the voters support the change. The threshold δ determines the degree of entrenchment, or
level of consensus required for change.

At the core of the issue in the design of constitutional amendments (and specifically
in selecting a value of δ) are the tensions between entrenchment and stability. If there is
insufficient entrenchment, constitutions can be unstable and change frequently. Moreover,
those in power can work within the system and enact constitutional amendments to consol-
idate their power and develop into tyranny. On the other hand, too much entrenchment can
inhibit the evolution of the constitution over time, undermining the collective will. In the
extreme case, a sovereign community could be prevented from changing an existing consti-
tutional structure even if it wishes to do so unanimously. Excess entrenchment can prevent
those with little power from gaining in status when they gain popular support, lead people
to abandon the community in frustration, or even lead people to revolt and overthrow the
constitution.
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For example, in the United States Senate it usually takes 3/5 of the senators to vote to end
a filibuster, and at least 2/3 to amend the Senate rules. However, parliamentary procedure
contains a caveat nicknamed the “nuclear option”, which allows a simple majority (51/100)
of senators to override the Senate rules. This workaround has been used twice: once by
Democrats in 2013,1 and again by Republicans in 2017.2 As this example demonstrates,
if the required majority to change the supermajority rule has a lower threshold than the
supermajority rule itself, then this lower bar is tacitly the decision rule all along. This
problem illustrates a challenge that must be faced by constitutional democracies, analog
and digital [30] alike: what amendment rules should be employed to update the decision
rules? Our goal is to devise amendment rules that balance constitutional entrenchment and
the stability of the community.

We first develop a formal model following the informal lines described above. Then,
we describe several desirable axiomatic properties for amendment procedures. Our view is
that people care not only about the outcomes of group decisions and amendments, but also
about how such decisions are made. In particular, a person in the minority might agree that
the majority view should be pursued by virtue of being supported by the majority, while
a person in the majority might agree that a proposal supported by only a small majority
should not be accepted because greater consensus is needed. Ultimately, a person’s position
on whether a decision is legitimate depends on the decision-making process itself. To be
specific, our principles when formulating the axiomatic properties are as follows:

1. The constitution should be self-limiting, but uphold the sovereignty of the community.

2. Stability is desirable in the short-run when the set of voters and their preferences are
fixed, but a constitution must be adaptable and capable of escaping equilibria when
preferences change or do not align with the status quo.

3. Unanimous consent is to be held as the ideal.

2 Preliminaries

Supermajority rules Let V be a set of n voters and A be a set of alternatives. x �v y
means that voter v ∈ V (strictly) prefers x to y. For x, y ∈ A we say that y beats x by a
δ-supermajority if it is preferred by (strictly) greater than a fraction δ of the voters; i.e.,
if |{v ∈ V : y �v x}| > δn.3 Let r ∈ A be the status quo. The δ-supermajority rule (Rδ)
is the reality-aware rule that elects a proposal p against the status quo r if p beats r by a
δ-supermajority, otherwise electing r [32]. We refer to δ-supermajority rules Rδ and their
corresponding thresholds δ interchangeably. Let A be the set of bn+1

2 c distinct thresholds

for δ-supermajority rules where A = { kn : bn2 c ≤ k < n, k ∈ N}. Notice that δ = n−1
n

corresponds to unanimity rule. We will use R
1
2 to represent majority rule, where a proposal

wins if and only if it is preferred by greater than 50% of the voters without any effect on
our results. We now lay out some intuitive lemmas that are easy to verify to simplify our
presentation.

Lemma 1. For all x ≤ δ, [Rδ(r, p) = p] =⇒ [Rx(r, p) = p].

Lemma 2. For all y ≥ δ, [Rδ(r, p) = r] =⇒ [Ry(r, p) = r].

Lemma 3. Suppose p < r < q or p > r > q. If ∃δ such that Rδ(r, p) = p, then Rx(r, q) = r
for all x ∈ A.

1https://www.politico.com/story/2013/11/harry-reid-nuclear-option-100199
2https://www.nytimes.com/2017/04/06/us/politics/neil-gorsuch-supreme-court-senate.html
3Note that here 1/2 ≤ δ ≤ 1, unlike in related work [29].
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Figure 1: A profile of n = 11 bliss points. Each black circle corresponds to a bliss point of
a voter, or their ideal supermajority rule.

3 Model

Preferences over Supermajority Rules Voters have preferences over values of δ, rep-
resenting how large of a consensus they believe should be required for any collective choice.
For every voter v ∈ V , we assume their preferences over A are single-peaked with respect to
the natural order of the real numbers, with v ∈ A as their peak or bliss point. We overload
notation and let v represent voter v’s bliss point in A, and V represent both the voters and
the set of bliss points. Single-peakedness means for all x, y 6= v, v prefers x to y (denoted
x �v y) if y < x ≤ v or v ≤ x < y. For example, a voter v = 1

2 most prefers simple majority
rule, and a voter v = n−1

n seeks unanimity for any decision. Figure 1 illustrates the profile
V = {6/11, 6/11, 6/11, 6/11, 8/11, 8/11, 9/11, 9/11, 9/11, 10/11, 10/11}.

Constitutions and Amendment Procedures A constitution specifies a status quo
decision rule r (or Rr) at any given time, an amendment procedure M for changing the
decision rule, a set of possible decision rules A, and the order in which proposals are con-
sidered. The status quo r ∈ A can best be thought of as a state variable that updates with
each successful amendment. An amendment procedure M : A × An → A takes the status
quo decision rule r and preferences of the voters (i.e., bliss points V ) as input, and outputs
a decision rule w ∈ A [31, 28]. We focus on amendment procedures that can be seen as
implicitly selecting a δ to use for each amendment vote, so that the rule Rδ is used to decide
whether to amend decision rule r. This can be seen in two steps as M(V, r, p) = δ and then
Rδ(V, r, p) = w ∈ {r, p}. We abbreviate an amendment vote by Mδ(r, p) = w so that the
preferences of the voters are implicit in our notation.

Perhaps the simplest constitution is M
1
2 (r, p) which uses majority rule for all amendment

votes. The iterated application of majority rule is frequently used for choosing values from
single-peaked domains, because it converges to the median value [9, 12, 4]. In other words,

if we fix M(r, p) = R
1
2 (r, p) for all r, p ∈ A, the median bliss point(s) will be the only stable

decision rule(s).
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Definition 1 (Stability). The r-supermajority rule is stable with respect to amendment
procedure M and preference profile V over the set of δ-supermajority rules A if and only if
M(r, p) = r for all p ∈ A.

4 Evolutionary Amendments and Self-Stability

Suppose M is fixed so that M(r, p) = Rδ(r, p) for some δ, and further suppose that the
current status quo is r > δ. In this scenario, Rδ is tacitly the decision rule rather than r
because a majority that is smaller than r but larger than δ may amend the decision rule if
they do not get their desired outcomes on decisions. This is precisely what has happened
with the “nuclear option” in the United States Senate. Since r may change over time,
the only way to avoid this is to either fix δ = n−1

n to correspond to unanimity rule for
amendments, or construct an adaptive amendment procedure M that chooses an implicit δ
as a function of r to guarantee that δ ≥ r as r changes. However, if we require unanimity
rule for all amendments, this is the height of entrenchment, and not necessarily good for
the community.

The simplest adaptive constitution would be M(r, p) = Rr(r, p) for all pairs (r, p). Recall
that we abbreviate this by Mr(r, p). We call an amendment Mr(r, p) = p an evolutionary
amendment, or evolution. We say that a rule r is self-stable with respect to a given profile
if no evolutionary amendments are possible.

Definition 2 (Self-Stability). A decision rule r ∈ A is self-stable with respect to a given
profile if Mr(r, p) = r for all p ∈ A.

We observe first that for all possible single-peaked profiles over supermajority rules, there
must exist at least one self-stable rule - the median. Since no other rule can beat the median
(m) by a majority, no other rule can beat it by any δ-supermajority, including whatever m
happens to be. In Figure 1, the set of self-stable rules is {7/11, 8/11, 9/11, 10/11}. We wish to
identify some of the self-stable rules for any profile, and develop an amendment procedure
that will always ultimately elect a self-stable rule, using only evolutionary amendments. Let
h = arg max

δ∈A
|{v ∈ V : v ≥ δ}| ≥ xn be the maximum δ such that the fraction of voters with

bliss points at least δ is at least δ, and let m be the median of V (regardless of how ties are
broken when n is even). For reference, in Figure 1, h = 7/11 and m = 8/11.

Lemma 4. All decision rules δ ∈ [h,m] are self-stable.

Proof. If r ∈ [h,m], we know that Rr(r, p) = r for all p > r because there can me at most a
fraction h ≤ r voters who prefer p to r. Similarly, this holds when p < r because we know
the majority of voters must prefer r over p.

Lemma 5. Given status quo r ∈ A, there exists p > r such that Mr(r, p) = p if and only
if r < h.

Proof. If r < h, we know that Rr(r, h) = h because there are at least h > r voters who
prefer h over r. We know from Lemma 4 that if r ∈ [h,m] then there is no p ∈ A such that
Mr(r, p) = p. Lastly, if r > m, we know that at least half of the voters (those with v < m)
will prefer r over any p > r, so there can be no p > r such that Mr(r, p) = r.

We now propose a constitution that only makes evolutionary amendments and always
ultimately elects a self-stable rule.

Theorem 1. The Incremental Evolutionary Constitution (Constitution 1) ultimately elects
a self-stable rule regardless of the initial status quo.
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Constitution 1 Incremental Evolutionary Constitution

r ∈ A initialized or exists as status quo
for p = r − 1

n ; p ∈ A; p− = 1
n do

r ← Rr(r, p)
end for
for p = r + 1

n ; p ∈ A; p+ = 1
n do

r ← Rr(r, p)
end for
elect r

Proof. If r ∈ [h,m] we know from Lemma 4 that no amendments will occur, because r is
self-stable. If r < h, we know that Rr(r, r + 1

n ) = r + 1
n , so it will continue to increase

incrementally until it elects h, which is self-stable. We also know that if r < h it can never
decrease because the majority prefer r over any p < r. Now if r > m and r is not self-stable
there are two possibilities. The first is that r decreases until it reaches some rule r∗ for which
Rr

∗
(r∗, p) = r∗ for all p < r∗. If r∗ is self-stable no more amendments will occur. Otherwise,

we know from Lemma 5 that r∗ < h, so the constitution will ultimately elect h.

However, if the status quo is very high initially, say r = n−1
n then we have the same

problem as before, as a small subset of voters may prevent an amendment from ever oc-
curring, and hold the rest of the voters hostage with their collective veto. This excess of
entrenchment can be destabilizing for a community and undermine the legitimacy of the
constitution in the minds of the voters. Rather than allowing the frustration of the voters
to foment into a revolt, we seek to build the spirit of revolution into the constitution itself.

5 Revolutionary Amendments and Other-Stability

A successful amendment Mp(r, p) = p is called a revolutionary amendment, or revolution, if
it is not also an evolutionary amendment. Whereas an evolutionary amendment is consistent
with the status quo, a revolutionary amendment must be consistent in hindsight. We say
that a rule r is other-stable with respect to a given profile if no revolutionary amendments
are possible.

Definition 3 (Other-Stability). A decision rule r ∈ A is other-stable with respect to a
given profile if Mp(r, p) = r for all p ∈ A.

If we refer back to Figure 1, the rules 7/11 and 8/11 are necessarily other-stable, while 9/11
and 10/11 may or may not be.

Lemma 6. Every δ ∈ [h,m] is other-stable.

Proof. If r ∈ [h,m], we know that Rp(r, p) = r for all p > r because there can me at most
a fraction h ≤ r < p voters who prefer p to r. Similarly, this holds when p < r because we
know the majority of voters must prefer r over p.

Lemma 7. If r > m is other-stable then it is also self-stable.

Proof. If m < r < p, we know that Rp(r, p) = Rr(r, p) = r because at least half of the
voters must prefer r over p. If m < p < r and Rp(r, p) = r then we know Rp(r, p) = r from
Lemma 2.

We now propose a constitution that permits revolutionary amendments.
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Constitution 2 Incremental Revolutionary Constitution

r ∈ A initialized or exists as status quo
for p = r − 1

n ; p ∈ A; p− = 1
n do

r ← Rp(r, p)
end for
for p = r + 1

n ; p ∈ A; p+ = 1
n do

r ← Rr(r, p)
end for
elect r

Theorem 2. Constitution 2 ultimately elects a self-stable and other-stable rule regardless
of the initial status quo.

Proof. If r ∈ [h,m] we know from Lemma 4 that no amendments will occur, because r is
self-stable and other-stable. We also know that if r < h it can never decrease because the
majority prefer r over any p < r. If r < h, we know that Rr(r, r + 1

n ) = r + 1
n , so it will

continue to increase incrementally until it elects h, which is self-stable and other-stable.
Now suppose r > m and r is not other-stable. It follows that r decreases by revolution until
it reaches some rule r∗ for which Rp(r∗, p) = r∗ for all p < r∗, and r∗ is other-stable. If r∗

is self-stable no evolutionary amendments will occur. Otherwise, we know that r∗ < h, so
the constitution will ultimately elect h after a series of evolutionary amendments.

While stability may be important for a constitution, self-stability and other-stability are
not wholly satisfactory criterion on their own. As we have seen, what self-stable and/or
other-stable rule our constitution ultimately elects depends on the initial status quo. We
could consider constitutions that simply elect a self-stable and/or other-stable rule like h or
m directly, regardless of the status quo, but what justifies this direct transition? Stability is
a property of state and is path-independent. We now introduce a path-dependent concept
called complaint-freeness to guide what amendments should be permissible.

6 Complaint-Freeness

An amendment is complaint-free (CF) if for all voters, either they prefer the winning rule to
the alternative or had their personal bliss point been used as the rule it would have elected
the same winner. In other words, no voters can complain about the outcome without some
form of hypocrisy.

For example, if a voter believes majority rule should be used, but the status quo is r = 2
3 ,

then even if a majority prefers to change to p = 3
5 , this vote will fail. Likewise, if the status

quo is 2
3 and an voter has the bliss point 3

4 , then if a vote over p = 1
2 succeeds with more

than 2
3 of the vote but less than 3

4 , they may disapprove of the change and how it was made.
To address this issue, we introduce the concept of complaint-freeness.

Definition 4 (Complaint-Freeness). An amendment vote M(r, p) = w is complaint-free if
for all voters v ∈ V either Mv(r, p) = w, or w �v {r, p}\w.

A constitution is CF if it guarantees that all amendment votes are CF. We now demon-
strate that if the initial status quo r ≤ m, then our incremental evolutionary constitution
is CF, so no voters can complain.

Theorem 3. Constitution 1 is complaint-free if r ≤ m.
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Proof. If r ≤ m, then Mr(r, p) = r for p < r is complaint-free because all voters v ≥ r prefer
the status quo to the proposal and for all v < r, Mv(r, p) = r. If r < h, the first proposal
considered such that p > r must be p = r + 1

n . The amendment Mr(r, r + 1
n ) = r + 1

n is
complaint-free because for all v ≤ r, we have Mv(r, r+ 1

n ) = r+ 1
n and all voters v > r prefer

the proposal to the status quo. When h ≤ r ≤ m, the vote Mr(r, p) = r is complaint-free
when p > r because Mv(r, p) = r for all v ≥ r and all voters v ≤ r prefer the status quo to
the proposal. When h ≤ r ≤ m, the vote Mr(r, p) = r is complaint-free when p < r because
Mv(r, p) = r for all v ≤ r and all voters v > r prefer the status quo to the proposal.

Constitution 1 can be thought of as occurring as a sequence of amendments. However, we
can also use this procedure as a hypothetical justification for using the simplistic constitution
that always elects h directly regardless of the status quo.

In the real world, we don’t always get to choose the initial status quo, so we cannot
assume that r is below h or the median m. Electing h or m directly cannot guarantee CF.
However, we can use Constitution 1 as a hypothetical justification. Notice that revolutions
can only decrease δ, because otherwise they would have to be evolutions. Revolutions (which
are not evolutions) are never guaranteed to be complaint-free because if there is even a single
voter v ≥ r, this voter may complain.

7 h versus m

When preferences are single-peaked, the canonical rule for choosing an alternative is the
median rule (we denote the median by m), which selects the median bliss point. In the
literature on constitutional entrenchment, it is also used as a basic standard [6, 14]. The
median rule has several desirable properties: in particular, it is (1) Condorcet consistent;
(2) strategyproof; and (3) minimizes the social cost.

7.1 Strategyproofness

The median rule is strategy-proof: no voter can induce an outcome they prefer by misstating
their preferences. Our constitutions are not strategy-proof, but electing h would be strategy-
proof. This is because electing h de novo is a generalized median voter rule (and also a
cumulative threshold rule) [22, 8].

Theorem 4. Electing h without regard for the status quo is strategy-proof.

Proof. An voter v = h has no incentive to change their vote. Suppose v < h. Then v cannot
change the value of h unless they change their vote to be greater than h, but they have no
incentive to do this. Similarly, any voter v > h cannot change the outcome unless they were
to report a vote less than h, which could only lead to an outcome they like less than h.

7.2 Social Cost

When preferences are 1-Euclidean, every voter v incurs a cost of d(v, x) = |v − x| for
alternative x. The social cost of x is the sum of costs to the voters, SC(x) =

∑
v∈V

d(v, x).

The median minimizes social cost, but our evolutionary constitution offers a modest trade-
off in terms of distortion, or the ratio between its social cost and that of the median (see
[25, 5]).4.

Theorem 5. SC(h)
SC(m) ≤

h
1−h .

4Since the median is always optimal, this is also a bound on ideal candidate distortion as defined by [1].
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Proof. We prove the theorem by showing that we can move the voters to new bliss points
such that the approximation ratio on the left hand side can only increase, and still be bound
by our upper bound. This doesn’t mean that h is the same for the new input profile; only
that the associated costs provide an upper bound.

Given profile V , let X = {v ∈ V : v ≤ h}, Y = {v ∈ V : h < v < m}, and Z = {v ∈ V :
v ≥ m}.

We now move voters to create a new profile, for which SC(h)
SC(m) can only be greater. We

relocate them as follows:

1. Move all voters in X to h.

2. Move all voters in Z to m.

These steps do not increase SC(m). What remains is to show that in steps where SC(h)

has decreased, the approximation ratio SC(h)
SC(m) must have increased. This can be seen to

occur in steps 1 and 2 by applying Lemma 8.

Lemma 8. ∀x > y > c ≥ 0 it is the case that x
y ≤

x−c
y−c .

In their new locations, the social costs are SC(h)
SC(m) ≤

(m−h)|Y+Z|
(m−h)|X| ≤

h
1−h .

While this approximation ratio is unbounded in general as h→ 1, things do not look so
bad when one considers how well each individual voter fairs. When comparing to electing the
median as a benchmark, the maximum increase in cost to any individual voter is |m− h| ≤
|1− h|. The following corollary shows that the total social cost can only see a big increase
relative to the median if the opportunity cost to any single voter is small, and vice versa.
By small, we mean that their product is bounded by h < 1.

Corollary 1. SC(h)
SC(m) |m− h| ≤ h < 1.

7.3 Robustness

Suppose we have an odd number of voters n with dn−12 e voters located at v = min{A}
and dn+1

2 e voters located at v = n−1
n . Changing a single voter’s bliss points can swing the

median from one extreme to the other. However, the same is not possible for electing h.
Changing a single bliss point can change h by at most 1

n . We can see this because h is
defined to be the maximum value such that there are at least hn voters with bliss points
v ≥ h. If we change some point v ≥ h to a new value v′ < h, there must still be at least
hn− 1 voters with bliss points at least h− 1

n . Similarly, if we change some point v ≤ h to
be v′ > h, there can be at most hn + 1 voters with bliss points of at least h + 1

n . In this
sense, electing h is strongly egalitarian, because not subset of k voters can change the value
of h by more than k

n , so their effect is proportional to their size.

7.4 Tournaments and Condorcet

Electing the median is Condorcet-consistent because no other rule can be preferred over m
by a majority of voters. Another way to say this is that the median is the unique sink in
the tournament graph over supermajority rules. To construct the tournament graph, let
each δ ∈ A be a node, and add an edge (p, q) to the graph if R

1
2 (p, q) = q. In this graph,

all maximal walks must end at the node for the median because the graph is acyclic when
preferences are single-peaked.

By contrast, we will create a tournament-like graph where the rules represented by the
nodes determine the edges, rather than a fixed δ of 1

2 . Let GEv = (A, EEv) be the directed
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graph for evolutionary amendments such that the nodes are the δ-supermajority rules in A,
and there is an edge from p to q if Rp(p, q) = q. In this graph, the sinks correspond to
self-stable rules. All maximal walks in this graph must end at a self-stable rule, because it
too is acyclic. In fact, it’s edges are a subset of the edges in the tournament graph.

We can also construct a directed graph Let GRev = (A, ERev) that permits evolutionary
and revolutionary amendments by taking GEv and adding an edge (p, q) if Rq(p, q) = q. It
is easy to verify that the edges of this graph are also a subset of those in the tournament
graph, so it must be acyclic.

8 Related Work

One of the fundamental tension in constitutional design is the balance between the power
of small groups to veto changes to the status quo, and the marginalization of minorities
when too small of a consensus is required. In the study of constitutionalism, this is referred
to as entrenchment. Entrenchment can make a constitution and society more stable, but
excessive entrenchment can cause destabilization [6, 14]. This and related problems have
been grounded in mathematical analysis, with particular emphasis on notions of stability
when voters can update their collective decision making procedure.

One line of research assumes that voter preferences over possible rules are derived from
their preferences over the outcomes each rule produces [20]. This is the “consequentialist
approach” in which the dominant equilibrium concepts are variations of self-selectivity.
The work here most similar to ours is that of Bhattacharya [8] as they consider single-
peaked preferences, and the evolutionary amendments in the constitutions we develop can
individually be seen as “cumulative threshold rules”, or generalized median rules, although
the constitutions as a whole cannot. Jeong and Kim [19] also consider preferences over rules
derived from induced outcomes, but recognize the existence of a status quo, in a probabilistic
utilitarian model.

We take a different approach to modeling preferences over constitutional amendments,
more similar to that of Barbera and Jackson [7]. In their model, constitutions are just a set
of voting rules. A constitution may be a single rule used to update itself, or it can consist
of a fixed amendment rule used to update the decision rule. Similar to self-selectivity, a
constitution is self-stable with respect to the voter preferences if no amendment will take
place. Barbera and Jackson consider decisions under uncertainty, and focus on the use of
majority rule as the decision rule. We consider a deterministic model of preferences, and
introduce different axioms, including two lower-level notions of stability, that we call other-
stability and self-stability. Our definition of self-stability corresponds to their definition of
self-stability in simplistic a constitution of only a single self-amending rule. Perhaps the
closest concept to our definition of other-stability is that of dynamic stability, in which a
state is considered stable by virtue of the instability of other states [3]. The work in the
non-consequentialist tradition most similar to ours is that of [13] who consider types of
stability with preferences over an interval, but with trapezoidal fuzzy preferences.

Our models are also reality-aware as we focus on constitutional updates, or amendments,
rather than the choice of decision rules out of thin air [31, 28]. This means that we circumvent
the regress problems in Procedural Choice [34], and the general impossibility results of Houy
[18]. Other related approaches include that of Messner and Polborn [21] who look at an
overlapping generations model, of Nurmi [23], where voters vote on criteria for rules to
satisfy, and of Rae [26], in which voters’ preferences over supermajority rules are derived
from their potential outcomes over a set of independent issues.

Dietrich [11] introduced an axiomatic approach in which voters each have an ideal deci-
sion making procedure, and proposes that if these procedures are applied to those preferences
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themselves, one should take the procedure selected by the greatest number of them. We
introduce a different, perhaps more intuitive, axiom called complaint-freeness.

We use the median rule as a baseline to which we compare our constitutions due to
its popular use when preferences are single-peaked [9, 12] and its use as a standard in
constitutional law [6, 14]. We also mention the analysis of strategy-proofness and social
cost of multi-dimensional percentile mechanisms with single-peaked preferences [33], and
iterated majority voting [4] that follow this tradition. Lastly, we mention work on selecting
a supermajority rule with multilateral bargaining [16] following the literature on incomplete
contracts [17], and delegative and proxy voting mechanisms in which some voters implicitly
vote on a weighted majority rule for other voters to use [2, 15].

9 Discussion

We have laid out a model of constitutional amendments that offers a formal approach to the
notions of evolution and revolution within a constitutional framework. We have formulated
axioms in the abstract model, and offered several algorithmic constitutions that behave
well with respect to our concrete model regarding reality-aware δ-supermajority rules. Our
axioms are designed to balance entrenchment, maintain stability, and seek legitimacy in the
eyes of the voters.

Our results have implications for the design of distributed protocols such as those for
communities operating on distributed ledgers, as entrenchment through consensus is a core
feature of Blockchains and Digital Social Contracts [10, 24, 27].

For future research, we intend to first instantiate our abstract model for different sets
of specific decision rules: the hope is that this would allow us to offer more involved con-
stitutions that share the desired properties we are interested in. Furthermore, we intend to
examine the possibility of minimizing complaints when complaint-freeness is not possible.
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